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,QWURGXFWLRQ
7KHZRUNSDFNDJH:3RIWKH(XURSHDQ)UDPHZRUN3URJUDPPHSURMHFW'D&R7$5RDGVDIHW\
'DWD &ROOHFWLRQ 7UDQVIHU DQG $QDO\VLV KDV VLQFH -DQXDU\  LQYHVWLJDWHG H[SHUW DQG VWDNHKROGHU
QHHGV LQ WHUPV RI GDWD DQG WHFKQLFDO WRROV 7KH UHVXOWV RI WKHVH DFWLYLWLHV FDQ EH IRXQG LQ SUHYLRXV
'D&R7$ :3 GHOLYHUDEOHV 0XKOUDG 	 'XSRQW  0DFKDWD %DUQHV 	 -lKL  7KH WKLUG
GHOLYHUDEOH DYDLODEOH '5RDG VDIHW\ PDQDJHPHQW LQYHVWLJDWLRQPRGHO DQG TXHVWLRQQDLUH 0XKOUDG
*LWHOPDQ	%XWWOHUVHWVIRUWKWKHLQYHVWLJDWLRQPRGHODQGWKHTXHVWLRQQDLUHZKLFKWKH'D&R7$
:3 KDV GHYHORSHG LQ RUGHU WR SURGXFH GDWD RQ DQG DQDO\]H URDG VDIHW\ PDQDJHPHQW V\VWHPV DQG
SURFHVVHV7KHLQYHVWLJDWLRQPRGHOLVEDVHGRQDQH[WHQVLYHUHYLHZRIOLWHUDWXUHDQGRQSUHYLRXVUHVHDUFK
E\'D&R7$:3PHPEHUVHJ%OLVV	%UHHQ2(&'0XKOUDG
6RPH RI WKH UHIHUHQFHV WKH JURXS UHYLHZHG ZHUH EDVHG RQ RQO\ IHZ FDVH VWXGLHV OLPLWHG WR ZHOO
SHUIRUPLQJ GHYHORSHG FRXQWULHV EXW SUHVFULEH QRQHWKHOHVV WKH LPSOHPHQWDWLRQ RI VLPLODU VWUXFWXUHV IRU
URDGVDIHW\GHFLVLRQPDNLQJDQGPDQDJHPHQWUHJDUGOHVVRIWKHORFDOFRQWH[W2WKHUUHIHUHQFHVKRZHYHU









WKH URDG VDIHW\ PDQDJHPHQW V\VWHP 7KH LQYHVWLJDWLRQ PRGHO DLPV DW ILQGLQJ RXW JRRG SUDFWLFH URDG
VDIHW\ PDQDJHPHQW FRPSRQHQWV WKDW UHDOO\ H[LVW 7KHUHIRUH LW LV QRW D ³JRRG SUDFWLFH´ PRGHO LQ WKH







UHGXFH URDG FUDVKHV FUDVK IDWDOLWLHV DQG LQMXULHV 7KH URDG VDIHW\PDQDJHPHQW V\VWHP LV FRPSOH[ DQG
LQFOXGHVVHWVRIFRPSRQHQWVGHVFULEHGDV³SROLF\PDNLQJ WDVNV´DQG³WUDQVYHUVDOSURFHVVHV´DVZHOODV
WKHRUJDQLVDWLRQQHFHVVDU\IRUWKHVHFRPSRQHQWVWRGHYHORSDQGSURGXFHWKHGHVLUHGRXWSXWV
³*RRG SUDFWLFH´ FULWHULD DUH LGHQWLILHG DV QHFHVVDU\ FKDUDFWHULVWLFV RI WKH URDG VDIHW\ PDQDJHPHQW
V\VWHP HQVXULQJ WKDW WKH H[SHFWHG URDG VDIHW\ RXWSXWV DUH HIIHFWLYHO\ REWDLQHG DQG DUH DV HIILFLHQW LQ
UHGXFLQJURDGFUDVKHVDQGLQMXULHVDVZHFDQPDNHWKHPJLYHQWKHSUHVHQWVWDWHRIURDGVDIHW\NQRZOHGJH
7KLVPHDQVWKDWFHUWDLQSUHFRQGLWLRQVPXVWEHPHW WKHLQVWLWXWLRQDOVWUXFWXUHDQGRUJDQLVDWLRQIRUURDG




3ROLF\PDNLQJFDQEHGHILQHGDVDF\FOLFDO VHULHVRI WDVNV7KHF\FOHJRHV IURP³DJHQGDVHWWLQJ´ WR
³SROLF\IRUPXODWLRQ´WKHQWR³SROLF\DGRSWLRQ´³SROLF\LPSOHPHQWDWLRQ´DQGILQDOO\³SROLF\HYDOXDWLRQ´
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UHDFKLQJ WKHVH REMHFWLYHV WKH FKRLFH RI PHDQV LV PDGH DIWHU WKRURXJK FRQVLGHUDWLRQ RI WKH YDULRXV
DOWHUQDWLYHPRGHVRIDFWLRQWKHLUSULPDU\LQWHQGHGDQGVHFRQGDU\XQLQWHQGHGFRQVHTXHQFHV:HEHU
 ,W LV WR EH QRWHG WKDW WKLV ³LQVWUXPHQWDOO\ UDWLRQDO´ GHILQLWLRQ RI WKH SROLF\ IRUPXODWLRQ SURFHVV
LPSOLHVWKDWIDFWXDONQRZOHGJHRUHYLGHQFHLVFROOHFWHGDVDEDVLVIRUDOOFKRLFHVWREHPDGHZKLFKLV
RQHFULWHULDRI³JRRGSUDFWLFH´3ROLF\REMHFWLYHVPD\EHVKRUWPHGLXPDQG ORQJ WHUPDQG WKHUDWLRQDO
VROXWLRQPD\SURYHGLIIHUHQWDFFRUGLQJWRWKHVLWXDWLRQLQHDFKFRXQWU\7KLVFDQEHEHFDXVHRIWKHFXUUHQW























WKHQDWXUHRI LWV WDVNV WKXVKDV WRPRELOL]HDFWRUV VHW WLPHOLQHV IRU WKH LPSOHPHQWDWLRQRIHDFKSROLF\









DUH LGHQWLILHG DQG WKHLU UHVSHFWLYH FRQWULEXWLRQV WR URDG VDIHW\ DUH VSHFLILHG LQ WKH SKDVHV RI SROLF\





D PRQLWRULQJ LV LQWHQGHG WR FKHFN ZKHWKHU LPSOHPHQWDWLRQ LV SURFHHGLQJ DFFRUGLQJ WR SODQV LV
OLNHO\ WR UHDFK LWV JRDOV HJ KDV UHDFKHG LQWHUPHGLDWH WDUJHWV DQGZKHWKHUSRWHQWLDO XQGHVLUDEOH VLGH
HIIHFWV DUH NHSW XQGHU FRQWURO 7KLV PD\ OHDG WR UHYLVLRQV RI WKH VRPH SROLF\ FRPSRQHQWV RU RI WKHLU
LPSOHPHQWDWLRQFRQGLWLRQV0RQLWRULQJLVDFRQWLQXLQJRUDSHULRGLFDOWDVNZKLFKPD\EHIRUPDOL]HG
E ORQJHU WHUP³SURGXFW´HYDOXDWLRQ LVDLPHGDW FKHFNLQJ WKDW WKHTXDQWLWDWLYH WDUJHWV LQ WHUPVRI




RQ WKH EDVLV RI VRXQG PHWKRGRORJLHV XVLQJ UHOLDEOH GDWD DQG WKHLU UHVXOWV DUH DFWXDOO\ DFWHG XSRQ
0XKOUDG	'XSRQW  ´*RRG SUDFWLFH´ UHOLHV RQ JRRG TXDOLW\ GDWD RQ URDG FUDVKHV LQMXULHV DQG
H[SRVXUH IRUPRQLWRULQJ WKH URDG VDIHW\ VLWXDWLRQ DQG IRU ³SURGXFW´ HYDOXDWLRQ IRU ERWK ³SURFHVV´ DQG
³SURGXFW´ HYDOXDWLRQ LW UHOLHV RQ DGKRF LQYHVWLJDWLRQV DQGTXDQWLILHGREVHUYDWLRQVRI UHOHYDQW LWHPVRI
EHKDYLRXU ³*RRGSUDFWLFH´FDOOV IRUTXDOLILHGDQG LQGHSHQGHQW VFLHQWLILFDQG WHFKQLFDO VWDII WRSHUIRUP
³SURFHVV´ DQG ³SURGXFW´ HYDOXDWLRQ ZKLFK LQ RUJDQLVDWLRQDO WHUPV PHDQV VWURQJ FRRSHUDWLRQ EHWZHHQ
NQRZOHGJH SURGXFWLRQ LQVWLWXWLRQV DQG WKH URDG VDIHW\ DFWRUV LQYROYHG LQ FRRUGLQDWLRQ DQG
LPSOHPHQWDWLRQ $V IRU PRQLWRULQJ LPSOHPHQWDWLRQ WKHUH LV D QHHG IRU SHULRGLFDO GDWD FROOHFWLRQ RQ
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$V LQWHUVHFWRUDO DFWLYLWLHV FDQQRW HDVLO\ EH FDUULHG RXW LQ D KLHUDUFKLFDO JRYHUQPHQW VWUXFWXUH
0XKOUDG  2(&'  WKH WUDQVYHUVDO OLQNV WR EH HVWDEOLVKHG PXVW EH IRUPDOL]HG LQWR VWDEOH





SROLF\ VROXWLRQV WR UHDFK WKH WDUJHW7KLVFDOOV IRUD IRUPDOO\ LH WKURXJK OHJLVODWLRQHVWDEOLVKHG LQWHU
VHFWRUDOVWUXFWXUHZLWKLGHQWLILHGOHDGHUVKLSDQGIXOOUHVSRQVLELOLW\IRUURDGVDIHW\%OLVV	%UHHQ
7KHVWUXFWXUHVKRXOGEHDSDUWRIWKHGHFLVLRQPDNLQJFKDLQDQGWKHUHIRUHLWEHORQJVWRJRYHUQPHQW$OO
JRYHUQPHQW VHFWRUV WDNLQJ SDUW LQ URDG VDIHW\ DFWLRQ PXVW EH UHSUHVHQWHG LQ LW VR WKDW DOO WKH DFWRUV
LQYROYHG DW WKLV OHYHO NQRZ XQGHUVWDQG DQG DJUHH RQ WKHLU SDUWLFXODU UROH LQ SROLF\ IRUPXODWLRQ DQG
LPSOHPHQWDWLRQ7KHPHPEHUVRI WKLV VWUXFWXUH QHHG IXOO DXWKRULW\ LQ WKHLU VHFWRU IRU LPSOHPHQWLQJ WKH
DGRSWHG SROLF\ LQ SDUWLFXODU WKH\ ZLOO KDYH WR RUJDQL]H WKHLU RYHUDOO ORDG RI VHFWRUDO DFWLYLWLHV WR
DFFRPPRGDWHWKHURDGVDIHW\RQHVDWWKHFRUUHFWSULRULW\OHYHO0XKOUDG7KHVWUXFWXUHPXVWKDYH
DSSURSULDWH ORJLVWLFV WR IXQFWLRQ D VHFUHWDULDW WHFKQLFDO DQG VFLHQWLILF VXSSRUW D EXGJHW IRU
FRPPXQLFDWLRQHWF)LQDOO\WKHUHPXVWEHSURFHGXUHVRUDWOHDVWDZHOOGHILQHGSURFHVVWRIROORZXSLQ
WKHQH[WVWDJHVRISROLF\IRUPXODWLRQDQGLPSOHPHQWDWLRQ
+LJK OHYHO GHFLVLRQPDNHUV ZLOO QRW JHW LQWR WKH GHWDLOV RI FRRUGLQDWLQJ SROLF\ IRUPXODWLRQ ZKLFK
DFFRUGLQJWRRXUGHILQLWLRQLQYROYHVPXFKVFLHQWLILFDQGWHFKQLFDOZRUNVXFKDVLQGHSWKDQDO\VLVRIWKH
FXUUHQWVLWXDWLRQUHYLHZLQJNQRZOHGJHLQDOODUHDVRIURDGVDIHW\LQWHUYHQWLRQVZHLJKLQJDGYDQWDJHVDQG








WR EH DEOH WRZRUN WKLV ³VHFRQG OHYHO´ LQWHUVHFWRUDO URDG VDIHW\ LQVWLWXWLRQ VKRXOGPHHW WKH IROORZLQJ
FULWHULD,WVKRXOGEHOHJDOO\HVWDEOLVKHGZLWKLGHQWLILHGOHDGHUVKLSDQGWKHUHVSRQVLELOLW\RIGLUHFWLQJWKH
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WKURXJKSDUWLFLSDWLRQLQDFWLRQWRGRZQULJKWRSSRVLWLRQWRVSHFLILFPHDVXUHV0XKOUDG,QYROYLQJ
QRQJRYHUQPHQWDOVWDNHKROGHUVLQSROLF\PDNLQJPD\LQFOXGHWZRFRPSOHPHQWDU\DSSURDFKHV
,Q WKH ³ERWWRPXS DSSURDFK´ WKH LQLWLDWLYH OLHV ZLWK WKH QRQJRYHUQPHQWDO VWDNHKROGHUV ZKR PD\
DGYRFDWH IRU URDG VDIHW\ RU OREE\ RQ DQ LVVXH XQGHUWDNH VRPH DFWLRQ RI WKHLU RZQ FRPPXQLFDWLRQ
WUDLQLQJWHFKQLFDOGHYHORSPHQWHWFRUGHYHORSSROLFLHVDQGLPSOHPHQWWKHPDVORFDOJRYHUQPHQWVGR
7KHVHDFWLYLWLHVPD\KHOSGHFLVLRQPDNHUVJUDQWDKLJKHUSULRULW\WRURDGVDIHW\LQSXEOLFSROLFLHVDWWKH
DJHQGDVHWWLQJ VWDJH7KHSRWHQWLDO HIIHFWVRI WKHVH LQLWLDWLYHVPD\EH WDNHQRQERDUGZKHQTXDQWLI\LQJ
WDUJHWVDQGVHOHFWLQJVROXWLRQVDW WKHSROLF\IRUPXODWLRQVWDJH6RPHVWDNHKROGHUVPD\DOVREHFDOOHGWR
SDUWLFLSDWHLQWKHLPSOHPHQWDWLRQRISDUWLFXODUFRPSRQHQWVRIWKHQDWLRQDOSROLF\DGRSWHG
2EYLRXVO\ WKH URDGVDIHW\DXWKRULWLHVDW WKHQDWLRQDO OHYHO QHHG WRJDLQD VXIILFLHQWRYHUYLHZRI WKH





,Q WKH ³WRSGRZQ´ DSSURDFK WKH LQLWLDWLYH OLHV ZLWK JRYHUQPHQWDO DFWRUV ZKR FRQVXOW LQ RUGHU WR
LGHQWLI\ SRWHQWLDO VXSSRUW RU RSSRVLWLRQ 7KH JRYHUQPHQWDO DFWRUV WKHQ DGDSW RU QHJRWLDWH WKH SROLF\
FRPSRQHQWVEHIRUHWKHLUDGRSWLRQWRRYHUFRPHREVWDFOHVDQGWRHQVXUHWKDWORFDOSROLFLHVZLOOFRQWULEXWH





%RWK RI WKHVH DSSURDFKHV PD\ EH LQIRUPDO LQ ZKLFK FDVH WKHUH LV D ULVN WKDW WKH PRVW YRFDO
VWDNHKROGHUVDUH WKHPRVW LQIOXHQWLDORU WKH\PD\EHSHUIRUPHGDVV\VWHPDWLFDQGRUJDQLVHGSURFHVVHV
(PSLULFDOH[SHULHQFHKDVVKRZQWKDWLWFRXOGLQGHHGEHSUDFWLFDOWRLQYROYHVWDNHKROGHUVLQDV\VWHPDWLF
ZD\DWDQHDUO\VWDJHLQSROLF\PDNLQJ2(&'
)RU ERWK DSSURDFKHV QHJRWLDWLRQ DQG FRRUGLQDWLQJ SURFHVVHV KDYH WR EH HVWDEOLVKHG EHWZHHQ WKH
OHDGLQJ JRYHUQPHQWDO URDG VDIHW\ DFWRUV DQG WKH RWKHU VWDNHKROGHUV 7KH FRQVXOWDWLRQ SURFHVV VKRXOG
DOORZ LQWHJUDWLQJHIIHFWLYH UHJLRQDORU ORFDO LQLWLDWLYHV LQ WKHQDWLRQDOSROLF\ZKLOH LW LV IRUPXODWHG WKH
³ERWWRPXS´DSSURDFKRUGLVFXVVLQJSROLF\FRPSRQHQWVZLWKWKHUHOHYDQWVWDNHKROGHUVLQRUGHUWRFKHFN
WKHLU DFFHSWDELOLW\ LGHQWLI\ SRWHQWLDO SUREOHPV QHJRWLDWH LPSOHPHQWDWLRQ FRQGLWLRQV DQG HQOLVW
SDUWLFLSDWLRQ LQ WKH LPSOHPHQWDWLRQ WKH ³WRS GRZQ´ DSSURDFK 7KH FRQVXOWDWLRQ SURFHVV VKRXOG DOVR





SUHVHQW VWDWHRIWKHDUW RI UHVHDUFK LQGLFDWHV WKDW FRQVXOWDWLRQ RI VWDNHKROGHUV LV JRRG SUDFWLFH 2(&'
LWGRHVQRWSURYLGHJRRGHQRXJKLQGLFDWLRQVDVWRZKLFKRUJDQLVDWLRQLVEHVWVXLWHGWRWKHSURFHVV
7KH LQYHQWRU\RI UHOHYDQWVWDNHKROGHUVPD\YDU\ IURPFRXQWU\ WRFRXQWU\DFFRUGLQJ WR WKHGHJUHHRI
LQYROYHPHQWRIWKHFLYLOVRFLHW\LQURDGVDIHW\LVVXHV6RPHFRXQWULHVLQYROYHPHPEHUVRIWKH3DUOLDPHQW
ZKR XOWLPDWHO\ UHSUHVHQW WKH FLWL]HQV ZKR DUH WKH PDLQ VWDNHKROGHUV LQ WKH FRQVXOWDWLRQ SURFHVV ,Q
FRXQWULHVZKHUHWKHQDWLRQDO3DUOLDPHQWSOD\VDQDFWLYHUROHLQWDUJHWVHWWLQJDQGRUSROLF\DGRSWLRQWKH
UHODWLRQV EHWZHHQ WKH 3DUOLDPHQW DQG WKH JRYHUQPHQW UHVHPEOH PRUH WR D SDUWQHUVKLS WKDQ WR D
FRQVXOWDWLRQSURFHVV










RI DFFLGHQW FDXVDWLRQ PHFKDQLVPV DQG RI FUDVK DQG LQMXU\ IDFWRUV DQDO\VHV RI EHKDYLRXU DQG LWV
GHWHUPLQDQWVRIWKHVRFLDODQGHFRQRPLFFRQWH[WHWFDUHSDUWLFXODUO\XVHIXOIRUSROLF\IRUPXODWLRQ
6HFRQG WKHUH LV D QHHG IRU NQRZOHGJH RQ WKH H[SHFWHG HIIHFWV RI SRWHQWLDOO\ HIILFLHQW URDG VDIHW\
PHDVXUHVRULQWHUYHQWLRQVRU³SDFNDJHV´RIPHDVXUHVUHOHYDQWWRWKHSUREOHPVLGHQWLILHGLQWKHVWUDWHJ\
DVZHOODVRIWKHLUFRVWDQGLPSOHPHQWDWLRQFRQGLWLRQV7KLVNLQGRINQRZOHGJHLVHVVHQWLDOLQWKHSROLF\
IRUPXODWLRQDQGDGRSWLRQVWDJHV ,W FDQEHSURGXFHG WKURXJKH[SHULPHQWDO UHVHDUFKDQGHYDOXDWLRQ WKH
ODWWHUDVDEDVLVIRUWKHSROLF\HYDOXDWLRQVWDJHDQGFROOHFWHGIURPWKHLQWHUQDWLRQDOSRRORIH[SHULHQFH




PHWKRGRORJLFDO DQG WHFKQLFDO WRROV ,W LV JDWKHUHG DQGGLVVHPLQDWHG WKURXJK WKH FROOHFWLRQ VWRUDJH DQG
SXEOLVKLQJRI QDWLRQDO UHVHDUFK UHVXOWV DQG DFFHVVLQJ LQWHUQDWLRQDO OLWHUDWXUH DQG UHSRUWV ,W FDQ WKHQEH
LQWHJUDWHG LQWR WKH GHFLVLRQPDNLQJ SURFHVV 7KLV LPSOLHV WKDW IRUPDO RU LQIRUPDO UHODWLRQVKLSV DQG
H[FKDQJHSURFHGXUHVH[LVWEHWZHHQWKHVFLHQWLVWVDQGWHFKQLFDOVWDIISURGXFLQJDQGFROOHFWLQJNQRZOHGJH
DQGWKHJRYHUQPHQWDXWKRULWLHVDQGVWDNHKROGHUVLQYROYHGLQURDGVDIHW\SROLF\PDNLQJDWKLJKOHYHO
+RZHYHU WKH WLPHOLQHV IRUSURGXFLQJXVHIXONQRZOHGJHDQGIRU WKHSROLF\IRUPXODWLRQDUHGLIIHUHQW
5RDGVDIHW\DFWRUVXVXDOO\ZDQWWRKDYHWKHDSSURSULDWHNQRZOHGJHDYDLODEOHLPPHGLDWHO\ZKHQWKH\QHHG
LW7KLVLPSOLHVWKDWDURDGVDIHW\NQRZOHGJHSURGXFWLRQSURFHVVLVVHWXSQRWRQO\WRJHWDWWKHURRWVRIWKH
URDG VDIHW\ SKHQRPHQRQ EXW DOVR WR DQWLFLSDWH RQ WKH IXWXUH QHHGV RI SROLF\PDNHUV ³*RRG SUDFWLFH´
ZRXOGUHTXLUHWKDWNQRZOHGJHLVDFWXDOO\SURGXFHGDQGWKDWWKHURDGVDIHW\PDQDJHPHQWV\VWHPVXSSRUWV
FRRSHUDWLRQEHWZHHQVFLHQWLVWVDQGSROLF\PDNHUVDOORZLQJNQRZOHGJHEDVHGSROLF\IRUPXODWLRQ
5RDG VDIHW\ LV DPXOWLGLVFLSOLQDU\ ILHOG RI UHVHDUFK VR NQRZOHGJH SURGXFWLRQ LV WHDPZRUNZKLFK
UHTXLUHV DQ DSSURSULDWHPXOWLGLVFLSOLQDU\ IUDPHZRUN %DVHG RQ H[SHULHQFH D VHW RI FULWHULD IRU ³JRRG
SUDFWLFH´ FDQ EH SURSRVHG 7KHUH LV RQH RU VHYHUDO LQGHSHQGHQW DQG VXVWDLQDEOH PXOWLGLVFLSOLQDU\
VFLHQWLILFLQVWLWXWLRQVFDUU\LQJRXWURDGVDIHW\UHVHDUFKRQDFRQWLQXLQJEDVLVVRWKDWWKHQHHGHGVNLOOVHW
FDQGHYHORSDQGUHVHDUFKUHVXOWVDUHVWRUHGDQGPHPRUL]HG$VLJQLILFDQWJRYHUQPHQWURDGVDIHW\UHVHDUFK
EXGJHW LV DOORFDWHG WR WKLV LQVWLWXWLRQ WR HQVXUH WKDW UHVHDUFK DQWLFLSDWLQJ WKH QHHGV RI DQG VXSSRUWLQJ
GHFLVLRQPDNLQJ LV SHUIRUPHG LQ DGHTXDWH UHVHDUFK FRQGLWLRQV 7KLV LQFOXGHV GHYHORSLQJ FRQWDFWV DQG
H[FKDQJHVZLWKDQHWZRUNRIVLPLODULQVWLWXWLRQVLQ(XURSHDQGLQWKHZRUOG7KHVFLHQWLILFWHDPVKDYH
DFFHVV WR DOO UHOHYDQW GDWD DQG LQIRUPDWLRQ DYDLODEOH DQG WKH\ FRQWULEXWH WR IDFW ILQGLQJ SURJUDPPH
GHYHORSPHQWPRQLWRULQJDQGHYDOXDWLRQ³WHFKQLFDOVXSSRUW´\HWWKH\KDYHWKHIUHHGRPWRGLVVHPLQDWH
UHVXOWV0XKOUDG	'XSRQW5HVHDUFKLQVWLWXWLRQVPD\GLVVHPLQDWHUHVHDUFKILQGLQJVLQDGGLWLRQ
WR VFLHQWLILF SXEOLFDWLRQV WKDW PD\ EH XVHIXO WR SROLF\PDNHUV IRU DGYRFDF\ DJHQGD VHWWLQJ RU SROLF\
IRUPXODWLRQ7KHUHLVDQDFWLYHFRRSHUDWLRQEHWZHHQUHVHDUFKLQVWLWXWLRQVDQGURDGVDIHW\SROLF\PDNHUV
DQGRU WKH WHFKQLFDO LQWHUVHFWRUDO FRRUGLQDWLQJ ERG\ LQ RUGHU WR PDNH WHFKQLFDO VXSSRUW D SHUPDQHQW
IHDWXUHDQGNQRZOHGJHEDVHGSROLF\IRUPXODWLRQDFXUUHQWSUDFWLFH
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&DSDFLW\EXLOGLQJ
,QRUGHUIRUWKHURDGVDIHW\PDQDJHPHQWV\VWHPWRZRUNDQGWKHSROLF\PDNLQJWDVNVWREHSHUIRUPHG
DFFRUGLQJ WR H[SHFWDWLRQV VRPH DWWHQWLRQ PXVW EH JLYHQ WR WKH SHUVRQV LQYROYHG LQ WKH V\VWHP DQG
SDUWLFLSDWLQJLQWKHVHWDVNVLQRUGHUWRDQDO\VHWKHLUSURIHVVLRQDOSRVLWLRQDUHWKHLURWKHUGXWLHVFRPSDWLEOH
ZLWKWKHLUURDGVDIHW\ZRUNDQGUHVSRQVLELOLWLHV"WKHLUQHHGVLQWHUPVRINQRZOHGJHRUPHWKRGVDQGWKH




7KH ILUVW RQH FRQFHUQV WKH LQVWLWXWLRQDO RUJDQLVDWLRQ ,W FRQVLVWV LQ HQVXULQJ WKDW WKH ULJKW SHRSOH DUH
DOORFDWHGWRHDFKWDVNRUSURFHVV WKDW WKHURDGVDIHW\DFWRUVDUHSURSHUO\LQWHJUDWHGLQWR WKHURDGVDIHW\





NQRZOHGJH UHTXLUHG IRU HDFK URDG VDIHW\ SURFHVV RU WDVN PXVW EH LGHQWLILHG DV PXVW WKH QHHGV IRU
LQIRUPDWLRQ DQG NQRZOHGJH WUDQVIHU WR WKH DFWRUV LQ SRVW )LQDOO\ WKH NQRZOHGJH WKDW WKH GLIIHUHQW
FDWHJRULHVRIDFWRUVDUHIRXQGWRODFNPXVWEHSURYLGHGWRWKHPXQGHUDQDGDSWHGIRUPDW
7KHH[LVWHQFHRIDFDSDFLW\EXLOGLQJSURFHVVWRSURYLGHVSHFLDOL]HGNQRZOHGJHWRFXUUHQWRUIXWXUHURDG
VDIHW\DFWRUVLV LQLWVHOI³JRRGSUDFWLFH´DVLW LVDV\VWHPDWLFZD\WRHQVXUHWKDWDOODFWRUVZLWKDSDUW WR













7KH SROLF\PDNLQJ WDVNV DQG SURFHVVHV ZKLFK KDYH EHHQ GHVFULEHG VR IDU UHTXLUH DQ HQDEOLQJ
RUJDQLVDWLRQDO VHWWLQJ ZKLFK LV WKH EDFNERQH RI WKH URDG VDIHW\ PDQDJHPHQW:KDWHYHU WKH SDUWLFXODU
QDWLRQDO FKDUDFWHULVWLFVPLJKW EH WKLV V\VWHP LV D FRPSOH[ LQVWLWXWLRQDO VWUXFWXUH LQYROYLQJ FRRSHUDWLQJ
DQGLQWHUDFWLQJERGLHVZKLFKVXSSRUWVWKHWDVNVDQGSURFHVVHVQHFHVVDU\WRWKHSUHYHQWLRQDQGUHGXFWLRQ
RIURDGWUDIILFLQMXULHVVHH,62DQG4XDOLW\0DQDJHPHQW'HILQLWLRQV
7KH URDG VDIHW\ PDQDJHPHQW V\VWHP LV OLQNHG WR LWV HQYLURQPHQW VXFK DV WKH RWKHU DUHDV RI
JRYHUQPHQWWKHVWDNHKROGHUVDQGWKHFLYLOVRFLHW\,WLVIXUWKHUFKDUDFWHUL]HGE\LWVIRUPDOVWUXFWXUHWKH
SHUVRQV SRSXODWLQJ LW DQG WKH LQWHUUHODWLRQV WKRVH SHUVRQV HVWDEOLVK ZLWK HDFK RWKHU 7KH SURYLVLRQ RI
QHFHVVDU\ GDWD DQG WHFKQLFDO WRROV WKH DYDLODEOH UHVRXUFHV HTXLSPHQW DQG WHFKQRORJLHV FRPSOHWH LWV
GHVFULSWLRQ0XKOUDG	'XSRQW$FFRUGLQJWRRXUGHILQLWLRQWKHURDGVDIHW\PDQDJHPHQWPXVWEH
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GHVLJQHGWRVXSSRUWWKHHVVHQWLDOSURFHVVHVDQGWKHSROLF\PDNLQJWDVNVHQDEOLQJWKHJRYHUQPHQWWRUHDFK
WKH REMHFWLYHV VHW IRU URDG VDIHW\ 8OWLPDWHO\ WKH UHOHYDQW PHDVXUH RI ³JRRG SUDFWLFH´ LV WKH V\VWHP¶V
SHUIRUPDQFHVLQJHWWLQJWDVNVDQGSURFHVVHVDFFRPSOLVKHGDQGLQSURGXFLQJWKHGHVLUHGRXWSXWV
7KH OHJDO DQG UHJXODWRU\ DVSHFWV RI WKH URDG VDIHW\PDQDJHPHQW V\VWHP VKRXOGQRW EHQHJOHFWHG$
IRUP RI RUJDQL]DWLRQ VXSSRUWLQJ LQWHUVHFWRUDO FRRUGLQDWLRQ RU FRQVXOWDWLRQ RI VWDNHKROGHUV FDQQRW EH
LQWHJUDWHG LQWR WKHFODVVLFDO KLHUDUFKLFDODGPLQLVWUDWLYHSDWWHUQVEXW UHTXLUHV WUDQVYHUVDO OLQNDJHVZKLFK
PD\VXEVWDQWLDOO\PRGLI\ZRUNSUDFWLFHVRI WKH LQYROYHGDFWRUV7KXV OHJLVODWLRQRUDW OHDVW UHJXODWLRQV
KDYHWRIRUPDOL]HWKHQHZLQVWLWXWLRQDOVWUXFWXUHVWKHQHZVHWRIUHVSRQVLELOLWLHVDQGILQDQFLDODQGKXPDQ
UHVRXUFH DOORFDWLRQ /HJDO GLVSRVLWLRQV DUH DOVR QHFHVVDU\ LQ PDNLQJ WKH LQVWLWXWLRQDO RUJDQLVDWLRQ
VXVWDLQDEOH $GRSWLQJ D ORQJWHUP YLVLRQ HQGXULQJ WKURXJK VXFFHVVLYH JRYHUQPHQWV IRU URDG VDIHW\
IXUWKHUVXSSRUWVVXVWDLQDELOLW\³*RRGSUDFWLFH´LPSOLHVWKDWWKHQHFHVVDU\OHJLVODWLRQGRHVH[LVWDQGWDNHV
FDUHRIDOOGHWDLOV WRHQVXUHHIIHFWLYHDQGVPRRWK IXQFWLRQLQJRI WKH V\VWHP$V WKHFRQGLWLRQV IRU URDG
VDIHW\PDQDJHPHQWHYROYHLWLVLPSRUWDQWIRUOHJLVODWLRQWRLQFOXGHFODXVHVRIUHYLHZLQJDQGXSGDWLQJ
3UHFRQGLWLRQV
7KHUH DUH VRPH SUHFRQGLWLRQV WKDW DUH QHFHVVDU\ IRU WKH HVWDEOLVKPHQW RI DQ HIIHFWLYH DQG HIILFLHQW
URDGVDIHW\PDQDJHPHQWV\VWHP
7KHILUVWSUHFRQGLWLRQLVWKDWWKHUHLVDSROLWLFDOZLOODWWKHKLJKHUOHYHO,WLVQHFHVVDU\IRUVHWWLQJXS





WKH\ PD\ EH SHUFHLYHG DV UHVWUDLQLQJ SHUVRQDO IUHHGRP RU DW OHDVW UHGXFLQJ WKH DPRXQW RI SOHDVXUH
















WKHJRYHUQPHQW VXSSRUWHGE\ VFLHQWLILF DQG WHFKQLFDO VWDII WR WKHSXEOLF2WKHU VWDNHKROGHUVPD\ WDNH
SDUW LQ WKLVDFWLYLW\$IDYRXUDEOHFOLPDWHIRU URDGVDIHW\HQFRPSDVVHVDQDFWLYH LQIRUPDWLRQSROLF\E\
WKHJRYHUQPHQWVFLHQWLILFDJHQFLHVDQGRWKHUUHOHYDQWVWDNHKROGHUVDORQJWHUPJRDORUYLVLRQSUHSDUHG
E\ WKH JRYHUQPHQW DQG DFWHG LQ 3DUOLDPHQW DQG D QDWLRQDO URDG VDIHW\ VWUDWHJ\ DQG PXOWLDQQXDO
SURJUDPPHHPSKDVL]LQJWKHQRWLRQRI³VDIHPRELOLW\V\VWHP´ZKLFKPHDQVIRFXVLQJRQWKHSURYLVLRQRI
DVDIHURDGWUDIILFDQGWUDQVSRUWHQYLURQPHQWDVZHOODVRQLQGLYLGXDOURDGXVHUEHKDYLRXU
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,QVRPHFRXQWULHV WKHVHSUHFRQGLWLRQVPD\DOUHDG\EHPHWDW WKHRQVHWRI WKHSROLF\PDNLQJF\FOH
WKH\ FDQ QRQHWKHOHVV EH HQKDQFHG DW WKH DJHQGD VHWWLQJ DQG LPSOHPHQWDWLRQ VWDJHV ,Q RWKHU FRXQWULHV
EXLOGLQJXSSROLWLFDOZLOO LV DSURFHVV LQ LWVHOI LI LWV FXUUHQWZHDNQHVVSUHYHQWVFRRUGLQDWHG URDGVDIHW\
SROLFLHVIURPEHLQJIRUPXODWHGDGRSWHGRULPSOHPHQWHG,QDQ\FDVHEXLOGLQJXSDQHIIHFWLYHURDGVDIHW\
PDQDJHPHQW V\VWHPFDQRQO\EH DFKLHYHG LWHUDWLYHO\ H[SHULHQFHEXLOGV XS NQRZOHGJH DQG VWUHQJWKHQV
SROLWLFDODQGSXEOLFDZDUHQHVVDQGHDFKPXOWLDQQXDOSURJUDPPHLVDVWHSWRZDUGVEHWWHUSUDFWLFH
$SSOLFDWLRQV
7KHGHILQLWLRQV DQG FULWHULD RI ³JRRGSUDFWLFH´EULHIO\GHVFULEHG DERYHZHUH XVHG DV D EDVLV IRU WKH
GHVLJQ RI D TXHVWLRQQDLUH DGGUHVVLQJ ERWK KLJK OHYHO URDG VDIHW\ DFWRUV LQYROYHG LQ URDG VDIHW\
PDQDJHPHQWLQWKHLUFRXQWULHVDQGVFLHQWLILFH[SHUWVZLWKDQH[WHUQDODQGKRSHIXOO\FULWLFDOYLHZRIWKH
V\VWHP 7KH TXHVWLRQQDLUH LQFOXGHV ILIW\ TXHVWLRQV DLPHG DW GHVFULELQJ SUHFRQGLWLRQV LQVWLWXWLRQDO








%\ WKHHQGRI2FWREHU LQWHUYLHZVKDYHEHHQSHUIRUPHGE\ WKH'D&R7$ WHDPPHPEHUV LQ
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